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NAVAL  RADIOLOGICAL  DEFENSE  LABORATORY 
SAN  FRANCISCO  NAVAL  SHIPYARD 


ADO-37 


Prom:  Engineering  Apnlications  Division 
To:  Chemistry  Div.  .on 

Via:  Scientific  Director 


Subj:  Physical  Decontamination  of  Painted  Concrete  Specimens 


The  problem  of  decontaminating  painted  concrete  can  bo  attacked  by 
chemical  or  physical  means.  In  compliance  with  a  request  made  by  the  Chem¬ 
istry  Division,  the  Engineering  Applications  Division  investigated  the  physi¬ 
cal  means  of  removing  the  contamination  from  the  surfaces  of  concrete  blocks. 
Giving  due  regard  to  suoh  practical  considerations  as  time  required  for  the 
operation,  efficiency  in  removal  of  the  contamination,  and  the  collection 
and  disposal  of  the  contaminated  material  removed,  the  following  means  were 
investigated; 


(a 

(b 

(cl) 

(<P 

<«') 


Wire  brushing 
Sanding . 

Steaming 

Washing  with  hot  lye  solution 

Burning 

Sandblasting  , 


Only  one  process  or  operation  in  each  general  method  of  removal  was  in¬ 
vestigated,  but  the  advantages  mid  disadvantages  of  the  method  in  general  are 
pointed  out.  Therefore,  if  any  general  method  is  particulary  suited  to  a 
special  situation,  the  process  used  may  be  improved  by  improving  the  equip¬ 
ment  and  techniques. 


These  painted  concrete  blocks  were  removed  from  the  YOG  33,  which  was 
a  target  ship  at  Bikini.  The  edges  of  the  blocks  were  very  irregular,  but 
the  area  of  painted  surface  on  each  block  was  somewhat  greater  than  one  square 
foot.  The  painted  surface  contained  cracks,  bubbles,  and  many  other  irregu¬ 
larities;  therefore,  the  decontamination  varied  on  some  spots  unless  a  severe 
method,  which  removed  all  the  paint,  was  used. 


Five  3pots ,  each  corner,  and  the  middle  on  each  block  were  counted  before 
and  after  the  decontamination  process.  The  same  Geiger  tube  that  was  used  in 
the  chemical  decontamination  was  connected  to  a  Berkeley  Scaler  and  placed 
against  the  surface  to  count  these  five  spots.  The  counting  characteristics 
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that  prevailed  during  the  chemical  decontamination  wore  duplicated  as  near¬ 
ly  as  possible  in  the  physical  decontamination.  Since  only  a  measure  of 
the  relative  removal  was  desired,  the  counts  recorded  (see  Appendix)  were 
those  registered  by  the  counter  after  subtraction  of  background  without 
geometry  corrections,  etc. 


Radioautographs  were  made  of  each  blook  before  and  after  each  process. 
The  radioautographs  show  very  clearly  the  irregular  distribution  of  the  con¬ 
tamination  on  the  surfaces  and  the  effects  of  each  process  tried.  The  inch 
squares  where  the  chemical  decontamination  was  conducted  are  also  visible* 
The  radioautographs  were  accomplished  by  placing  the  x-ray.  film  on  the  top 
of  the  concrete  block  and  leaving  it  there  for  forty-eight  hours.  The  film 
were  then  processed  by  the  Dosimetry  Section  of  NRDL  and  sent  to  the  Yard 
photographer  for  printing. 


(a)  A  standard  cup  type  wire  brush  driven  by  a  pneumatic  tool  was  used 
in  the  wire  brushing.  The  dry  painted  surface  of  the  concrete  wa3  uniformly- 
brushed  down  through  the  base  coat,  leaving  only  tracos  of  paint.  A  strip  of 
paint,  approximately  an  inch  in  width,  could  be  efficiently  removed  by  each 
pass  with  the  wire  brush.  The  operation  took  approximately  180  seconds  per 
square  foot,  and  the  average  removal  of  contamination  was  ninety-eight  per¬ 
cent.  As  shown  by  the  radioautographs,  the  contamination  was  uniformly  re¬ 
moved  except  where  there  were  ci'acks  in  the  concrete  blocks,  A  straight  pass 
was  made  which  did  not  remove  the  contamination  from  the  cracks* 

Wire  brushing,  as  proven  by  these  results,  is  time  consuming  and  adapta¬ 
ble  for  efficient  decontamination  to  a  smooth  or  regular  surface  only*  The 
dry  painted  surface  was  investigated  in  this  survey  with  the  investigator 
wearing  a  respirator.  Although  contaminated  material  would  be  more  difficult 
to  remove  if  the  surface  were  kept  wet,  because  of  reduced  friction,  the  health 
hazard  from  the  contaminated  dust  would  be  drastically  reduced  and  the  problem 
of  the  disposal  of  the  contaminated  material  removed  would  be  simplified  to 
the  problem  of  disposal  of  contaminated  liquid  rather  than  the  collection  and 
disposal  of  contaminated  dust. 


(b)  In  the  sanding  operation  a  // 24-10"  sanding  disc  driven  by  a  pneu¬ 
matic  tool  was  used,  and  the  surface  was  uniformly  sanded  down  through  the 
base  coat,  again  leaving  only  traces  of  paint.  This  operation  took  approxi¬ 
mately  180  sec./sq.ft.,  and  the  average  removal  of  the  contamination  was 
ninety-eight  percent.  Except  where  there  were  cracks  in  the  surface  the  con¬ 
tamination  was  reduced  to  a  uniform  level  as  in  the  case  of  the  wire  brushing* 
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The  advantages  and  disadvantages  of  this  operation  are  similar  to  the 
wire  brushing  in  that  the  tine  required  and  percent  removal  are  approximately 
the  same*  In  addition,  tne  same  hazards  in  removal  exLst  and  the  wet  surface 
process  is  necessary  to  minimize  the  hazard* 


(c)  In  the  steaming  process  a  jet  of  steam  at  yard  pressure,  approxi¬ 
mately  70  lbs*  was  played  onto  the  surface  of  the  concrete  blocks*  This  opera- 
tion  required  approximately  60  sec, /sq.ft,  and  the  average  removal  of  contami¬ 
nation  was  eighty-eight  percent.  The  base  coat  of  paint  was  intact  after  the 
steaming,  but  most  of  the  upper  coat  was  removed.  The  radioautographs  showed 
that  decontamination  to  a  uniform  level  was  not  achieved*  The  results  from 
this  process  may  have  been  better  had  superheated  steam  at  higher  pressures 
been  used,  because  it  was  evident  that  the  heat  and  the  sweeping  action  of 

the  steam  caused  the  top  layer  of  paint  to  curl  and  break  its  bond. 

The  contamination  from  this  process  would  exist  partially  in  the  vapors 
and  the  water  leaving  the  surface  of  the  block.  This  would  complicate  the 
disposal  aspeot,  because  both  a  liquid  retaining  system  and  an  air  collection 
and  filtering  system  would  be  needed. 

(d)  In  the  washing  with  a  hot  lye  solution,  a  five  percent  lye  solution 
was  heated  to  eighty  degrees  centigrade  and  applied  liberally  with  a  paint 
brush.  The  solution  was  allowed  to  stand  on  the  surface  for  thirty  seconds 
only,  and  then  it  was  wiped  off  with  a  doth.  Only  a  small  amount  of  paint 
was  removed  by  this  process  as  compared  to  the  others  that  were  investigated, 
and  the  average  removal  of  the  contamination  was  eighty-eight  percent.  On  a 
large  scale  the  time  for  the  operation  would  be  about  25  sec  ./sq.ft.,  and  the 
surface  would  be  hosed  down  with  water  instead  of  wiping  it  with  a  cloth. 

The  use  of  the  lye  solution  in  this  process  indicates  the  possibilities 
of  decontamination  by  any  contx'ollod  liquid  paint  removers.  The  proper  paint 
remover  could  be  sprayed  on  a  surface  and  by  controlling  the  conditions  all  of 
the  paint  would  not  be  removed.  This  would  be  similar  to  the  processes  used 
for  industrial  cleaning  and  paint  romoving.  There  would  be  no  radioactive  dust 
hazards,  but  the  operators  would  have  to  be  protected  from  the  radioactive 
mist  and  the  cleaning  agent.  The  waste  disposal  problem  would  be  similar  to 
other  liquid  waste  disposal  problems. 


(e)  In  the  buniing  operation  the  blocks  were  burned  in  four  separate 
spots  with  a  standard  oxygen-acetylene  cutting  torch.  The  characteristics 
of  the  burning  at  each  spot  were  varied  to  give  a  complete  picture  of  the 
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(2)  The  torch  was  held  about  one  inch  from  the  surface  and  played  on 
thv  paint.  Tins  charred  oCale  resulting  from  the  operation  was  not  re¬ 
moved. 


(3)  The  torch  was  hold  about  two  inches  from  the  surface  and  played 
on  the  paint  using  excess  oxygen.  No  paint  or  scale  was  present  after 
this  procedure, 

(4)  The  torch  was  held  about  two  inches  from  the  surface  and  played 
on  the  paint.  This  was  followed  by  light  wire  brushing  to  remove  the 
charred  scale  resulting  from  this  procedure. 

All  of  these  operations  were  performed  at  the  rate  of  15  seconds/square  foot 
and  decontamination  to  a  uniform  level  was  accomplished  in  all  cases  except 
where  there  were  cracks  in  the  paint.  It  was  particularly  notioeable  that 
when  excess  oxygen  was  used  in  Procedure  No,  3,  the  paint  and  the  surface 
flaked  off  explosively.  The  results  are  contained  in  the  tabulation  of  re¬ 
sults. 


This  method  would  present  the  disposal  problems  that  are  encountered  in 
working  with  radioactive  dust  and  vapors.  Some  sort  of  air  collection  and 
filtering  system  would  have  to  be  set  over  the  operator  as  well  as  providing 
the  proper  mask  for  the  operator  to  wear.  As  is  evident,  the  heating  of 


bulkheads,  overheads,  decks,  and  so  forth,  would  create  a  serious  fire  hazard 


to  the  areas  nearby.  Therefore,  this  method  appears  to  be  more  feasible  for 


specific  areas  rather  than  for  overall  large  scale  work. 


(f)  In  the  sandblasting  operation  the  concrete  blocks  were  blasted  dry 
with  a  standard  yard  sandblasting  unit.  The  sandblaster  made  uniform  passes 
over  the  surface  of  the  blocks  and  he  cleaned  a  square  foot  in  about  seven 
seconds.  Decontamination  to  a  uniform  level  was  achieved,  except  where  there 
were  crack3  in  the  surface.  These  cracks  could  have  been  cleaned  by  concen¬ 
trating  on  the  particular  areas  occupied  by  them.  The  average  removal  of  con¬ 
tamination  was  ninety-nine  percent  which  was  the  highest  percent  removal  by 
any  of  the  methods. 


Sandblasting  has  the  advantage  of  being  very  applicable  to  largo  scale 
industrial  cleaning  and  it  can  be  accomplished  with  little  damage  to  a  surface 
such  as  steel  or  even  concrete.  On  the  other  hand,  it  presents  the  dust  hazards 
and  the  problem  of  collecting  and  removing  the  contaminated  abrasive.  These  dis¬ 
advantages  could  be  minimized  by  using  wet-blasting  or  vacu-blasting. 


i 

i 
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In  conclusion,  it  can  bo  stated  that  Iron  consideration  of  all  factor.:. , 
sandblasting  is  the  best  and  most  positive  method  of  docot.Uar inetion,  It 
is  also  the  most  economical  industrially.  If  success  is  attained  in  inn  v- 
ing  the  waste  disposal  methods  in  connection  ith  sandblasting,  this  met!.  xi 
will  be  even  more  satisfactory. 


Chemical  pnir.t  removers  are  ruitc  useful,  bat  they 
in  their  action  &3  sandblasting.  On  tie  other  hand,  the 
disposal  in  tiij.a  method  is  much  simpler  in  that-  it  is  jv 
contain inated  liquids* 


ire  not  as  positive 
;  roMta  of  v;aste 

f  \  r.f 


The  other  methods,  such  as  abrasion,  3tonraing,  and  burning,  can  be  used 
for  special  areas  and  under  certain  conditions*  For  ins l,  .steaming 
could  serve  as  a  standby  method,  bo  cause  in  rny  shore  asm'll  r.tcan 

is  available,  Stovi  can  a?. so  be  used  on  machined  surfaces  which  c..:»r;ot  .c 
subjected  to  severo  methods*  Abrasion  ard  burning  arc  adaptable  to  detailed 
or  localized  removal. 
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Table  No*  1,  vihich  contains  tho  tabulation  of  roaults,  was  made  up  to 
give  a  brief  picture  of  all  the  methods,  Only  the  average  counts  are  in¬ 
cluded. 


Table  Ho*  2  contains  tho  complete  counting  data  before  and  after  de¬ 
contamination.  Aid.  counts  aro  given  as  counts  minus  background*  In  addi¬ 
tion,  incidental  remarks  are  included  in  the  table. 
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tabu:  ho.  l 

TABITJITIO!!  Cr  RESULTS 


m — 

Decontamination 

Method 

~12T~ 

Manner  of 
Treatment 

T" 

Time 

Inquired 

(PT 

Aval'.,  e  Count 
before 

Docontamination 
Above  Background 
(coun1  r /minute) 

- m - 

Average  Count 
after 

Decontfjnii.tttion 
Above  background 
( count.*-*  / minu  t  e ) 

- (£7“ 

average 
Cont/u.ir  at  ion 
Removed 

Ml  " loc 

l£0 

soc/f t^ 

'  -  S5 

59 

(b) 

Sanding 

Uniform 

Pass 

iro 

soc/ft^ 

21C3 

An 

ic) 

Steauaing 

Uniform 

Paaa 

60. 

sec/ft" 

1755 

rm 

159 

315 

9B- 

C5>: 

(h r^” 

Washing 
With  Hot  Lyo 
Solution 

Applied  by 
brush— 
Removed  af¬ 
ter  3C  sec. 
by  wiping 

919 

116 

(e) 

Darning 

with 

Acetylene 

Torch 

Spot  burn- 
******** 

I.gt  flaming 
!!vy  flaming 
Mod,  flam¬ 
ing— ExceS3 
C.. . 

15 

hoc/  (if 

^Ol/f 

1703 

76k 

32k 

PP>6 

637 

17 

U 

67£ 

9  < 

W 

P*  . 

Mod.  fram¬ 
ing,  then 
wire  brushec 

(f) 

Sand 

B1 asting 

Uniform 

Paso 

7  . 

sec/ft'* 

%  75 

31 

27 

9955 

9# 
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(continued) 

to 

Jecontamination 

Method 


Washing  with 
Hot  Lye 
Solution 


Burning 


Sandblasting 


Block  No, 
and 

Spot  No. 


Block  H 
1 
2 

3 

4 

5 

Background 

niipr 


k}  r  r  j  !i 

1  W  rj-  i.a.j 


(T) 

Count  Before 
Docontamino  tion 
Above  Background 
( counts/minute ) 


A  p 

ii  R 
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Count  After 
Decontamination 
Above  Background 
( counts/minute ) 


Remarks 


Only  Position  #5 
w«B  treated. 


Flamed  lightly; 
scale  not  removed. 
Flamed  heavily; 
scale  not  removed. 
Flamed  heavily; 
excess  03. 

Flamed  moderately; 
wire  brushed. 

(Not  used  in  this 
test.) 


jackground 


Average  background  —  45  counts/minute. 
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